Introduction
Eurocode International Blood Labelling System e.V. (Eurocode IBLS) was founded in 1998 and is a non-profit organization from human origin. With the utilization of the different Eurocode data structures, several processes like the documentation, the data exchange during distribution, the lookback opportunities as well as the processing in IT systems will be improved. Eurocode works together with all other parties interested in this field and supports users during the implementation.
Eurocode and Tissue Coding
In 2007, Eurocode decided to augment the system, originally created for blood products with code structures for tissues and cells. This was mainly necessary for the product codes. Thus, one new product qualifier as well as several new modifications, storage mediums, and temperatures in the qualifier-describing tables had to be added to the existing data structure.
As a result of discussions in the Single European Code (SEC) implementation group, it became clear that the authorities prefer the country code in the alphabetic form of ISO 3166-1 [8] . For this reason, Eurocode created a new form for the unique product identification of tissues, the UPN-T ( fig. 1 ).
Aims of EU Directives for Cells and Tissues
The EU described the objectives of coding of cells and tissues in Commission Directives 2004/23/EC and 2006/86/EC as follows:
'Member States shall ensure that all tissues and cells procured, processed, stored or distributed on their territory can be traced from the donor to the recipient and vice versa. This traceability shall also apply to all relevant data relating to products and materials coming into contact with these tissues and cells. Member States shall ensure the implementation of a donor identification system which assigns a unique code to each donation and to each of the products associated with it. The Commission, in cooperation with the Member States, shall design a single European coding system to provide information on the main characteristics and properties of tissues and cells' [1] .
Directive 2006/86/EC determines the information to be included in the European coding system. A unique ID number and identification of the tissue establishment for donation identification is required as well as a product code in a basic nomenclature, a split number (flag), and an expiry date for the product identification [2] . Directive 2015/565/EC describes the complete final structure of the SEC ( fig. 2) [3] .
Single European Code and Eurocode Data Elements
EU Directive 2015/565/EC requires the SEC to start with the acronym 'SEC', followed by a donation identification sequence (DIS) and a product identification sequence (PIS), [3] . Both sequences have to be separated by an empty space or a line break. They contain several data elements as displayed in figure 2 .
The sequences and data elements of SEC are covered by previously existing Eurocode data elements. The DIS in SEC corresponds to Eurocode Unique Product Identification Number (UPN). The Eurocode UPN can be used in two different formats: i) UPN-T for tissue and cell preparations and ii) UPN for hematopoietic stem cells ( fig. 1 Fig. 1 . The structure of the Eurocode -UPN-T and UPN; the split number required in SEC is part of the Unique Donation Number; *by agreement 9 characters are used in Germany.
Fig. 2.
The structure of SEC after the initial acronym 'SEC'; it is important to observe that DIS and PIS have to be separated by an empty space or a line break [3] .
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Different Aims, Technical Difficulties, and Barcode Format
It is important to understand that the primary objective of SEC is to cover traceability issues from the authority's perspective. In contrast to the aim of SEC, Eurocode want to improve the safety of the whole process chain around transfusion and transplantation. This difference is the reason for the existence of different product code tables. While Eurocode and ISBT 128 [9] product codes describes the quality of a product with a qualifier structure (a difference in one the qualifiers results in a new product code), SEC enlists all available tissue and cell components only. To avoid that end-users have to check two different systems, a compromise could be found by creating an EU compendium that matches generic EU, Eurocode, and ISBT 128 product codes. This allows all three product coding systems to be used alternatively as part of the SEC structure. Consequently, users can utilize the EU generic code with only basic information, but also other coding systems with comprehensive information about the products.
In addition to the diverse objectives, there are some technical difficulties associated with SEC. SEC lacks a unique identifier. 2015/565/EC requires the utilization of the acronym 'SEC' at the first positions of the code [3] , but this acronym is not enlisted in the ISO/IEC15418 for automatic identification and data capture techniques. As a result, anybody can use these letters for different purposes at the beginning of a code. In contrast to that, the uniqueness of all Eurocode data structures is ensured by the primary data identifier '!' in accordance with ISO/IEC 15418 [6] .
Another technical challenge for some software solutions is the empty space required between the donation and product sequence of SEC.
A drawback concerning documentation of SEC is the overall length of 44 characters which can lead to mistakes when transferred manually. The Unique Product Number for Eurocode (UPN and UPN-T) has 37 characters and the different elements, like the DIS, the product code, and the expiry date can be printed separately.
Barcodes on the labels containing the SEC is not required by EU Directives, but explicitly allowed by 2015/565/EC [3] , because it facilitates data transfer. Eurocode and ISBT 128 strongly advise the utilization of the 2D barcode format 'Data Matrix' for this purpose [6, 9] . Thus, codes from both systems can be processed by software solutions equipped with 2D barcode readers which are able to interpret Data Matrix. Eurocode IBLS provides a software solution to generate, handle, and create Data Matrix barcode and print labels for SEC.
Structure and Matching of Single European Code and Eurocode
SEC comprises 44 characters including the empty space, whereas Eurocode groups the information in several shorter data elements all starting with the primary identifier '!', followed by a secondary identifier. The various data elements of SEC can be matched with data elements from Eurocode; thus if both systems are highlighted on a label, the parts can be matched with the corresponding contents ( fig. 3) .
System Identifier ISO/IEC 15418 describes internationally unique system identifiers [10] . Unfortunately, SEC is not enlisted in this ISO and this acronym can be used by other companies or organization without limitation. The primer identifier of Eurocode '!' is enlisted in ISO/ IEC 151418, thus '!' can be used for Eurocode purposes only. A numeric character at second position is used for the unique product number of blood products, the letter 'T' at this position means that the unique product number is given to tissue or cell product.
DIS
This is a specific term in SEC and includes the county code, the tissue establishment number, and a consecutive donation number. Both Eurocode and SEC use the county codes from ISO3166-1. SEC and Eurocode prefer for tissues and cells the 2-digit alphabetic, for blood products Eurocode use the 3-digit numeric nomenclature. The tissue establishment number is given by the national authorities and enlisted on the European Coding Platform. The consecutive donation number in SEC is alphanumeric, in Eurocode only numeric.
PIS
SEC use a letter to mark the start of the PIS and the letter give the information, which coding system was used for the product codes. Directly after the product code, the split number and the expiry date is written in SEC. Eurocode use new data elements for the different parts of the PIS. Thus, the product code starts with the primer identifier '!' and followed by the letter 'P'. After '!'and letter 'E' the expiry date can be found.
EU Coding Platform
The EU Coding Platform is a helpful tool. A SEC-DIS or -PIS can be written into a blank field, and the 'translation' of the code elements such as country, establishment data, product code 'decoding' is shown. Additionally, the EU Tissue Establishment Compendium details about the establishments including official name, contact data, the responsible Competent Authority, and the authorized activities. Last but not least, the EU Tissue and Cell Product Compendium supply the EUTC generic coding system as a basic product code system as well as the matching of EUTC codes with Eurocode and ISBT 128 product codes [4] .
-Matching 
Conclusion
The worldwide exchange of tissues and cells of human origin requires a clear identification of products in order to avoid confusion and to facilitate the traceability process. EU Directives 2004/23/EC, 2006/86/EC, and 2015/565/EC have given legal backing to this within the EU [1] [2] [3] .
The requirements for a single European Code for tissue and cells resulted in cooperation between the competent authorities of the EU member states, ICCBBA as owner of the ISBT 128 code, Eurocode and Eurocet, an initiative of the EU Directorate General INFSO. The aim was to build upon existing systems in the EU. So only an augmentation of existing data elements was necessary, avoiding a mix-up with previous donation identifications. The result is the SEC, which was created primarily for direct traceability activities of the authorities. Unfortunately, some technical details were not deployed such as dividing the code in shorter segments, utilization of numeric digits for the data only, elimination of empty space between the two sequences, definition of a barcode and an agreement on the barcode format.
Today the Eurocode system meets all requirements of the EU Directives. The SEC in combination with Eurocode product codes is widely used in Germany; the extension of product code qualifiers for tissue and cell preparations could be done easily. The system gives all necessary opportunities for future extension. As a result of meetings with German authorities, seminars with users and discussions at conferences, many questions of authorities and users could be clarified by the Board and the Technical Committee of Eurocode. Often discussed topics and asked questions were noticed and published in a Frequent Asked Questions (FAQ) document on the Eurocode website.
The utilization of Eurocode Product Codes in SEC in Germany is recommended by the Working Party 'Tissue Preparations' of the German Society of Transfusion Medicine and Immunohematology (DGTI).
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